Functional Genomics and Genetic Control of Flower and Fruit Development in Medicago truncatula: An Overview.
A-, B-, and C-class genes code for MADS-box transcription factors required for floral organ identity in angiosperms. Other members of the family are also crucial to ensure proper carpel and fruit development. Development of genetic and genomic tools for Medicago truncatula has allowed its use as model system to study the genetic control of flower and fruit development in legumes. M. truncatula contains a single A-class gene, four B-function genes, and three C-class genes in its genome. This has made possible to do extensive functional characterization of these MADS-box transcription factors using gene expression analyses, protein-protein interactions, and forward and reverse genetic approaches. We have demonstrated the functions of these MADS-box transcription factors and the respective contributions of paralogous gene pairs to M. truncatula floral development. We have also defined the evolutionary outcomes of each duplicated pairs thus testing theoretical framework of several models about the evolution by gene duplication. Moreover, we have also studied the function of MADS-box fruit genes and how they may have contributed to the diversification of pod morphology within the Medicago genus. Our findings not only have contributed to increase knowledge in the field of the genetic control of flower and fruit development but also have provided a more complete understanding of the complexity of evolution by gene duplication and protein sequence diversification.